As people learn more facts about a concept, those facts become more difficult to remember. This is called the fan effect, where fan refers to the number of facts known about a concept. Increasing fan has been shown to decrease accuracy and increase response time and left ventrolateral prefrontal cortex (VLPFC) activity during retrieval. In this study, participants learned 36 arbitrary person-location pairings and made recognition decisions while we recorded brain activity using fMRI. We separately manipulated the fan of each person and location, as well as the training procedure with which each pair was studied. In the person focus condition, participants studied pairs with a picture of the person's face and used the person as a retrieval cue during training. In the location focus condition, participants studied pairs with a picture of the location and used the location as a retrieval cue during training. We found that the fan of the focused cue had a greater effect on response time, accuracy, and left VLPFC activity during retrieval than the fan of the unfocused cue. We also found that the parahippocampal place area (PPA) was more active during the recognition of pairs studied in the location focus condition, but not when the fan of the location was high. Overall, we found opposite effects of fan on VLPFC and PPA that were modulated by cue focus.
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Introduction

Associations compete during retrieval
We as human beings have stored a vast amount of information. It is a marvel, then, that we are often capable of singling out and accessing a specific piece of information from this expansive warehouse of knowledge with extreme ease. Whereas declarative memory can seem both infinitely large and extraordinarily efficient, it also has limited resources and is prone to interference. Interference in memory is often subtle but nonetheless reliable. Nowhere is this more apparent than in the case of the fan effect. The fan effect refers to the empirical finding that as people study more facts about a concept, those facts become more difficult to remember (Anderson, 1974) . In the classic fan paradigm, people study associations between people and locations (e.g., "The hippie is in the park"). The number of associations, or fan, of the people and locations are manipulated such that some people and locations appear in only one association (low fan) and some appear in multiple associations (high fan). Anderson (1974) found that both studied associations and rearranged foils containing high fan concepts are identified more slowly and less accurately during recognition compared to those containing low fan concepts. Anderson and Reder (1999) attribute the fan effect to competition during retrieval. This competition is described mathematically in Anderson's (2007) ACT-R theory, according to which the availability of a fact in memory is represented by its activation value. The activation value of a fact consists of two components: (1) base-level activation, which is determined by how recently and frequently the fact has been encountered, and (2) spreading activation, which is determined by the number of retrieval cues and their respective fan. This relationship is formally expressed in the activation equation,
where A i is the activation of fact i, B i is the base-level activation and will reflect both the recency and frequency of fact i, and the summation is the amount of spreading activation to fact i from the retrieval cues j. The amount of spreading activation from a cue j is determined by the associative strength S ji between cue j and fact i weighted according to the amount of attention devoted to that cue during retrieval, W j . The associative strength between cue j
